The speech intelligibility of an intercom system (ICS) operated under realistic noise environment conditions is an extremely important parameter in determining the combat effectiveness of the armored vehicle crewman. Almost no evaluation of the intelligibility of the ICS is undertaken during its development phase. This may be due to naivete on the part of the government in requesting such work or on the contractor not wishing to spend the time and money necessary to perform a complete evaluation of system performance. Some 
INTRODUCTION Hearing Damage Risk
The hearing damage risk to the soldier has been known and investigated over the last 15 years. In 1971, a study was completed by the US Army Medical Research and Development Command, which dealt with hearing loss throughout the Army. It reported, that the Veterans Administration estimated, that 52 million dollars was spent in 1970 for hearing loss incurred while on active duty in the Armed Forces.
The study goes on to say that it has been conservatively estimated that from 30 to 50 percent of all active duty Army personnel develop some degree of noise induced hearing loss during their military careers.
The Armored Vehicle Crewman must effectively perform his mission in the high noise environment of his vehicle. To accomplish this task he must wear a communications helmet which provides some measure of hearing protection, while at the same time, providing him with intelligible communications.
The communications systems available today in the field provide for marginal protection and barely adequate communications intelligibility. With the introduction of new more powerful, and noisier vehicles, current vehicular intercommunication systems are not adequate. The Surgeon General, for example, requires that all personnel onboard the Bradley Fighting Vehicle wear earplugs in addition to the noise-attenuating helmets they currently wear.
Speech Intelligibility
The speech intelligibility of an intercommunications system (ICS) operated under realistic noise environment conditions is an extremely important parameter in determining the combat effectiveness of the armored vehicle crewman. Almost no evaluation of the intelligibility of the ICS is undertaken during its development phase. This may be due to naivete on the part of the government in requesting such work, or on the contractor not wishing to invest the time and funds necessary to perform a complete evaluation of system performance. Some testing is usually performed, but it is limited by lack of understanding of the armored vehicle noise environment and, in some cases, by the lack of the extensive facilities required to simulate the vehicle noise environment. The ASA standard speech intelligibility tests, such as ANSI S3. 2-1960 (R1971) , are cumbersome and very expensive to administer.
We obtained the Diagnostic Rhyme Test (DRT) word lists developed by the Dynastat Corporation of Austin, Texas (which is under contract to several government agencies to perform the DRT) and wrote a fully automated, computerized DRT. The DRT is performed in our Armored Vehicle Noise Environment Simulator, which has an accuracy of +/-1 dB from 31 Hz to 10 kHz, for all common armored vehicle noise environments in the U.S. Army inventory.
It is the intent of this paper to discuss an improved, more realistic, test and evaluation method to be used, as a design tool, by the system developer and the contractor. This is necessary, in the development of new communications systems and audio components, to meet the challenge of these new combat vehicle systems, and the increased requirements for more sophisticated "man-machine" interfacing. In this paper, the effects on the speech intelligibility of several military communications systems, when they are tested in the quiet, with the talker in the noise, and with both the talker and the listener in the noise, will be shown. All the systems tested that had acceptable DRT scores in the quiet, and with the "talker-only" in the noise, failed dramatically when both the talker and listener operated together in the noise.
The Armored Vehicle Noise Environment Simulator
It is essential that a very accurate simulation be developed, otherwise the test results obtained would be suspect and therefore meaningless. Any failure on the experimenter's part, in assuring that all steps taken to make and generate the simulated noise environment were correct, will result in an improper simulation. TESTPROG -This program actually runs the DRT Test. One or two "listeners" sit in front of their respective computer terminals in the quiet, or in any selected noise environment, while wearing standard or developmental hearing protective devices and communications equipment. They see one word-pair, at a time, on their screens and are requested to press a "," or ".", depending on whether they thought they heard the left or the right word of the pair over their communications system. The computer scores their responses according to equation 1, which corrects for the effects of chance or guessing:
(1) (Pc is "adjusted percent correct", R is the number of "right" answers, W is the number of "wrong" answers, and T is the "total" number of wordpairs in a particular test session.) The results are stored in a file for future use. At the end of the test session, the computer automatically transfers the "result file" to a "Lotus 123" program for tabulating, statistical averaging, and graphing.
PRACTICAL USE OF THE DRT IN THE NOISE SIMULATOR

Background
In January 1985, we were required to perform a market investigation of VIS NDI candidates. In addition to standard electrical measurements of frequency response, sensitivity, and distortion; each candidate system had to undergo the DRT under three different environmental conditions. The first condition was with the talker and the listener in the quiet room, the second with the talker in the simulated M-113 The candidate systems scores 59%, 74%, and 73% respectively. The STD system scored 74%. These results closely parallel the results of the first test environment, showing system 2 and 3 statistically the same as the STD system. These three systems all still exhibit acceptable DRT scores. The first candidate system is now considered unacceptable. Based on these scores, the STD system and two of the three candidate systems would achieve acceptable speech intelligibility. Since it is a known fact that our current system performs marginally in the high noise environment of the armored vehicle, these test results still do not reflect "real world" conditions.
Figures 7, 8, and 9 show the comparison of the three candidate systems when both the talker and the listener were subjected to the noise environment of the M-113 armored personnel carrier. The scores now dropped to 49%, 39%, and 56% compared to the STD system score of 57%. Now none of the four systems had acceptable intelligibility scores. Systems 1 and 2 scores dropped measurably below the scores of system 3 and the STD system. (System 2 for the first time dropping 9.2.3 10% below the score of system 1.)
Concl us ions
The two questions raised earlier can now be answered. As the noise environment is added to the test; first with the talker only, and then with the talker and the listener, the scores lower dramatically. If 
